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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device for forming a 
fine pattern. 

SOLUTION: In a manufacturing method of the semiconductor device for coating 
a material to be worked 1 with chemical amplifying positive resist 2 which 
consists of resin, a protective group and an acid generation agent and for 
executing patterning, a chemical amplifying positive resist 2 is patterned, and a 
preliminary resist pattern 12 is formed. Then, second ultraviolet rays 13 are 
irradiated, the protective group in the chemical amplifying positive resist 2 is 
extracted, the pattern of the preliminary resist pattern 12 is contracted, and the 
resist pattern is obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be 
translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The manufacture approach of the 
semiconductor device characterized by irradiating 
ultraviolet rays, extracting the protective group in 
the above-mentioned chemistry magnification 
positive resist, and shrinking the pattern of the 
above-mentioned chemistry magnification positive 
resist in the manufacture approach of the 
semiconductor device which applies and carries 
out patterning of the chemistry magnification 
positive resist which changes in resin, a protective 
group, and an acid generator on a workpiece after 
carrying out patterning of the above-mentioned 
chemistry magnification positive resist. 
[Claim 2] When the top face of a workpiece is 
formed in the manufacture approach of a 
semiconductor device according to claim 1 by the 
film which changes with an organic substance, 
the film which changes with the above-mentioned 
organic substance By the exposure of ultraviolet 
rays after carrying out patterning of the 
chemistry magnification positive resist When 
processing a workpiece with the resist pattern 
which an etching property is changed, is made to 
contract the pattern of the above-mentioned 
chemistry magnification positive resist, and 
changes The manufacture approach of the 
semiconductor device characterized by making it 
an etching rate become large from the etching 
rate of the above-mentioned resist pattern. 
[Claim 3] The manufacture approach of the 
semiconductor device characterized by using the 
ultraviolet rays which have the wavelength of 
150nm thru/or 300nm for the ultraviolet rays 
which irradiate a chemistry magnification 
positive resist in the manufacture approach of a 
semiconductor device according to claim 1 or 2. 
[Claim 4] The manufacture approach of the 



semiconductor device characterized by making it 
heat in the manufacture approach of a 
semiconductor device according to claim 1 to 3 
simultaneous in case ultraviolet rays are 
irradiated at a chemistry magnification positive 
resist. 

[Claim 5] The manufacture approach of the 
semiconductor device characterized by setting up 
the temperature which a chemistry magnification 
positive resist heats in 100 degrees C thru/or 250 
degrees C in the manufacture approach of a 
semiconductor device according to claim 4. 
[Claim 6] The manufacture approach of the 
semiconductor device characterized by controlling 
the amount of contraction of the resist pattern of 
a chemistry magnification positive resist by the 
ratio of the protective group in the 
above-mentioned chemistry magnification positive 
resist, or the class of protective group in the 
manufacture approach of a semiconductor device 
according to claim 1 to 5. 

[Claim 7] The manufacture approach of the 
semiconductor device characterized by controlling 
the amount of contraction of the resist pattern of 
a chemistry magnification positive resist by the 
wavelength and heating temperature of 
ultraviolet rays in the manufacture approach of a 
semiconductor device according to claim 1 to 5. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to 
the manufacture approach of a semiconductor 
device that the resist pattern of a chemistry 
magnification positive resist can be made detailed, 
and a desired pattern configuration can be 
acquired. 
[0002] 

[Description of the Prior Art] In the manufacture 
approach of a semiconductor device, pattern line 
breadth and the width of face between patterns 
are becoming small for high integration of a 
semiconductor device, and detailed-izing 
accompanying it. In the photolithography in 
connection with this micro processing, through 
the mask with which the desired pattern was 
drawn, the resist formed on the processed 
substrate is exposed and developed, and a general 
approach obtains a resist pattern. However, as for 
the marginal resolution with the depth of focus in 



which the real activity for obtaining a resist 
pattern by this general approach is possible, it is 
actual to become same value extent as the 
exposure wavelength used. 

[0003] For example, in the case where the 
dimension in which this real activity is possible is 
0.35-micrometer level, and KrF wavelength 
(248nm) is used at the case where i line 
wavelength (365nm) is used, it is 0.24-micrometer 
level. Thus, the approach of shortening exposure 
wavelength and improving resolution is also one 
technique of obtaining a detailed pattern. 
Moreover, resolution can also be raised by raising 
NA value of an exposure machine as other 
approaches. However, the technique of raising 
such resolving power has the field which is hard 
to use it about the manufacture approach of a 
actual semiconductor device in order to reduce the 
depth of focus of a resist pattern. 
[0004] The method of raising resolution and the 
depth of focus by utilization of a phase shift mask 
or deformation lighting as an approach of solving 
this is advocated. However, by these approaches, 
since the effectiveness is not demonstrated unless 
it prepares a limit in the physical relationship of 
patterns, it is inapplicable to a semiconductor 
device with various pattern physical relationship, 
such as random logic. Moreover, except such 
technique, the depth of focus of a resist pattern 
falls and thin line formation cannot be performed. 
[0005] From the above-mentioned actual condition, 
it corresponds by the approach as shown below in 
the manufacture approach of the conventional 
semiconductor device. Drawing 5 is the sectional 
view showing the manufacture approach of the 
conventional semiconductor device. The 
manufacture approach of the conventional 
semiconductor device is explained based on 
drawing. First, the chemistry magnification 
positive resist 2 which changes in resin, a 
protective group, and an acid generator is formed 
on a workpiece 1 ( drawing 5 (a)). Next, using the 
mask 3 with which the desired pattern was 
formed, ultraviolet rays 4 are irradiated and the 
exposure section 5 is formed in the chemistry 
magnification positive resist 2 ( drawing 5 (b)). 
[0006] Next, after heating a workpiece 1 
( drawing 5 (c)) and cooling with heating 
apparatus 6, negatives are developed, and the 
resist pattern 7 from which the exposure section 5 
was removed is formed ( drawing 5 (d)). 
[0007] 

[Problem(s) to be Solved by the Invention] The 



manufacture approach of the conventional 
semiccmductor device is performed as mentioned 
above. The relation of the pattern line breadth 
and the depth of focus at the time of using for 
example, KrF wavelength (248nm) for the 
ultraviolet rays 4 in this case is shown in drawing 

6 . As mentioned above, when forming the resist 
pattern 7 which has the pattern line breadth of a= 
0.24 micrometers, even if there is irregularity 
which the depth of focus A produces by the 
periphery and core on the part of the lower part of 
a workpiece 1, for example, a semi conductor 
substrate, since it is large, it becomes possible to 
form a desired pattern that it is hard to produce 
plus defocusing and minus defocusing. 

[0008] However, if irregularity has arisen [ the 
depth of focus B ] in the lower part of a workpiece 

1 since it is small when forming the resist pattern 

7 which has the pattern line breadth of b= 0.22 
micrometers by the above-mentioned approach, it 
will become impossible to form a desired pattern 
that it is easy to produce plus defocusing and 
minus defocusing. Actually, at the time of a best 
focus, as shown in drawing 7 (a), a desired 
pattern is obtained. 

[0009] However, at the time of plus defocusing 
(here, the direction whose focus suits in the lower 
part of the chemistry magnification positive resist 

2 is pointed out.), as shown in drawing 7 (b), 
resist pattern 7a carries out film decrease at the 
whole, and the trouble that etching resistance 
worsens occurs. Moreover, as shown in drawing 7 
(c), resist pattern 7b falls at the time of minus 
defocusing (here, the direction whose focus suits 
in the upper part of the chemistry magnification 
positive resist 2 is pointed out.), and the trouble 
that a desired pattern cannot be obtained occurs 
at it. 

[00 10] Moreover, if the depth of focus is small 
even when the irregularity of the part of the lower 
part of the workpiece 1 which ******( e d) has not 
arisen, a defocusing component may be included 
in the problem of the focal repeatability of the 
aligner of ultraviolet rays 4, and the lens of this 
aligner, and focal gap may arise in the exposure 
area within the same side, for example, in order 
to obtain a desired resist pattern from these 
versatility factor, it had become indispensable 
requirements that the depth of focus is large. For 
this reason, if it is going to form a small pattern 
like the pattern line breadth b, it will not work. 
[00 11] This invention was made in order to cancel 
the above troubles, and it aims at offering the 



manufacture approach of a semiconductor device 
that the detailed resist pattern of a chemistry 
magnification positive resist can be obtained. 
[0012] 

[Means for Solving the Problem] In the 
manufacture approach of the semiconductor 
device which applies and carries out patterning of 
the chemistry magnification positive resist which 
changes in resin, a protective group, and an acid 
generator on a workpiece, after the manufacture 
approach of the semiconductor device of claim 1 
concerning this invention carries out patterning of 
the chemistry magnification positive resist, it 
irradiates ultraviolet rays, extracts the protective 
group in a chemistry magnification positive resist, 
and shrinks the pattern of a chemistry 
magnification positive resist. 

[0013] Moreover, the manufacture approach of the 
semiconductor device of claim 2 concerning this 
invention When the top face of a workpiece is 
formed in claim 1 by the film which changes with 
an organic substance, the film which changes 
with an organic substance By the exposure of 
ultraviolet rays after carrying out patterning of 
the chemistry magnification positive resist An 
etching property is changed, and when processing 
a workpiece with the resist pattern which is made 
to contract the pattern of a chemistry 
magnification positive resist, and changes, it is 
made for an etching rate to become large from the 
etching- rate of a resist pattern. 
[0014] Moreover, the manufacture approach of the 
semiconductor device of claim 3 concerning this 
invention uses the ultraviolet rays which have the 
wavelength of 150nm thru/or 300nm for the 
ultraviolet rays which irradiate a chemistry 
magnification positive resist in claim 1 or claim 2. 
[0015] Moreover, in either claim 1 thru/or claim 3, 
the manufacture approach of the semiconductor 
device of claim 4 concerning this invention is 
simultaneously heated, in case ultraviolet rays 
are irradiated at a chemistry magnification 
positive resist. 

[0016] Moreover, the manufacture approach of the 
semiconductor device of claim 5 concerning this 
invention sets up the temperature which a 
chemistry magnification positive resist heats in 
100 degrees C thru/or 250 degrees C in claim 4. 
[0017] Moreover, the manufacture approach of the 
semiconductor device of claim 6 concerning this 
invention controls the amount of contraction of 
the resist pattern of a chemistry magnification 
positive resist by the ratio of the protective group 



in a chemistry magnification positive resist, or the 
class of protective group in either claim 1 thru/or 
claim 5. 

[0018] Moreover, the manufacture approach of the 
semiconductor device of claim 7 concerning this 
invention controls the amount of contraction of 
the resist pattern of a chemistry magnification 
positive resist by the wavelength and heating 
temperature of ultraviolet rays in either claim 1 
thru/or claim 5. 
[0019] 

[Embodiment of the Invention] The gestalt of 
implementation of this invention is explained 
about drawing below gestalt 1. of operation. 
Drawing 1 is the sectional view showing the 
manufacture approach of the semiconductor 
device in the gestalt 1 of implementation of this 
invention. Based on drawing, the manufacture 
approach of the semiconductor device of the 
gestalt 1 operation is explained. First, like the 
conventional case, on a workpiece 1, 90sec 
software BEKU processing is carried out, and the 
chemistry magnification positive resist 2 which 
changes in resin, a protective group, and an acid 
generator is formed by the thickness of 7350A in 
100 degrees C ( drawing 1 (a)). 

[0020] Next, the 1st ultraviolet rays 9 which have 
the wavelength of 248nm are irradiated with the 
5 time cutback projection aligner of KrF excimer 
laser loading for example, using the mask 8 (the 
width of face of the pattern on a mask 8 is formed 
in 1.2 micrometers.) with which the desired 
pattern was formed, and the exposure section 10 
is formed in the chemistry magnification positive 
resist 2 ( drawing 1 (b)). 

[0021] Next, in order to diffuse the acid generated 
by exposure of the exposure section 10 of the 
chemistry magnification positive resist 2, 90sec 
BEKU processing is carried out at 110 degrees C 
with the 1st heating apparatus 11 ( drawing 1 (c)). 
Next, after cooling to room temperature extent 
(for example, 23 degrees C), negatives are 
developed using 2.38% of water solution of 
tetramethylammonium hydroxide, and the 
reserve resist pattern 12 from which the exposure 
section 10 was removed is formed ( drawing 1 (d)). 
Under the present circumstances, the pattern fine 
breadth of the formed reserve resist pattern 12 
changes with 0.24 micrometers. 
[0022] Next, the 120sec exposure of the 2nd 
ultraviolet rays 13 is carried out, for example, 
heating this reserve resist pattern 12 with the 
2nd heating apparatus 14 ( drawing 1 (e)). And 



the resist pattern 16 which the protective group 
in a chemistry magnification positive resist fell 
out, and was contracted from the original resist 
pattern location 15 by this is formed ( drawing 1 
(0). Under the present circumstances, the formed 
pattern line breadth of a resist pattern 16 
changes with 0.22 micrometers. Moreover, as the 
2nd ultraviolet rays 13, the ultraviolet rays of the 
range of 150nm thru/or 250nm are used, for 
example. If ultraviolet rays other than this range 
are set up, request **** Lycium chinense cannot 
do the protective group in the chemistry 
magnification positive resist 2. 
[0023] Moreover, as heating temperature by the 
2nd heating apparatus 14, it carries out by [ as 
fixing at the temperature ] in 100 degrees C 
thru/or 200 degrees C, carrying out temperature 
up. It is set up from the heat-resistant field of a 
chemistry magnification positive resist that the 
effectiveness which promotes the 

above-mentioned reaction is no longer accepted, 
and setting up at these less than 100 degrees C 
sets it as 200 degrees C or less. 

[0024] Thus, it is just shown in drawing 2 and 
drawing 3 as compared with the time of a focus 
how it is formed at the time of the conventional 
plus and minus defocusing which were produced 
according to various causes, such as partial 
irregularity of the lower part of a workpiece 1 at 
the time of being formed. First, as shown in 
drawing 2 , since pattern line breadth is large at 
the time of plus and minus defocusing (this 
drawing (b) and (c)), the reserve resist patterns 12, 
12a, and 12b with which the depth of focus has a 
desired configuration greatly are just formed, 
respectively at the time of a focus (this drawing 
(a)). 

[0025] Moreover, since what was formed by the 
desired pattern in this way is shrunk, as shown in 
drawing 3 , just, at the time of a focus (this 
drawing (a)), at the time of plus and minus 
defocusing (this drawing (b) and (c)), it contracts 
from the original resist pattern locations 15, 15a, 
and 15b, and all can obtain the resist patterns 16, 
16a, and 16b which have small pattern line 
breadth. 

[0026] This is explained as compared with the 
conventional case using the relation between the 
pattern line breadth of drawing 4 , and the depth 
of focus. In the conventional case, as shown in 
LineY, in the case of b= 0.22-micrometer pattern 
line breadth, it changes with the depth of focus B 
and a small value. However, in the gestalt 1 of 



operation, as shown in LineX, it changes with the 
depth of focus A with a pattern line breadth of b= 
0.22 micrometers and a large value, and it 
becomes possible to acquire the same value as the 
depth of focus A in the case of a= 0.24-micrometer 
pattern line breadth in conventional. This is 
because the pattern line breadth of the reserve 
resist pattern 12 at the time of performing 
patterning actually changes with 0.24 
micrometers. 

[0027] Since according to the semiconductor 
device of the gestalt 1 of the operation constituted 
as mentioned above irradiate the 2nd ultraviolet 
rays 13, the protective group in the chemistry 
magnification positive resist 2 is extracted, the 
reserve resist pattern 12 of the pattern of the 
chemistry magnification positive resist 2 is 
shrunk and the resist pattern 16 was formed after 
carrying out patterning of the chemistry 
magnification positive resist 2, a pattern more 
detailed than the reserve resist pattern 12 can be 
formed in a configuration [ **** ]. Moreover, this 
configuration can be efficiently acquired by 
heating a chemistry magnification positive resist. 
[0028] Furthermore, by the reserve resist pattern 
12 which has thick pattern line breadth being 
contracted by the resist pattern 16 which has thin 
pattern line breadth, the etching resistance in the 
etching process used as degree process can be 
improved because the molecular-weight buildup 
and the pattern consistency by bridge formation 
of the contents of a chemistry magnification 
positive resist become large. 

[0029] In addition, in the gestalt 1 of the 
above-mentioned implementation, although the 
example which forms the 1st heating apparatus 
11 and 2nd heating apparatus 14 for the 1st 
ultraviolet rays 9 and 2nd ultraviolet rays 13 in a 
respectively different thing again was shown, if 
these can act a request similarly, it cannot be 
overemphasized that you may carry out in the 
same thing. 

[0030] Since it is made to contract by extracting 
the protective group of a chemistry magnification 
positive resist as the gestalt 1 of the 
above-mentioned implementation showed, as an 
approach of controlling the amount of contraction 
of the resist pattern of this chemistry 
magnification positive resist, the method of 
changing the ratio of the protective group in a 
chemistry magnification positive resist or the 
class of protective group is changed, and how to 
control by bulk of a protective group can be 



considered. Moreover, also in the same chemistry 
magnification positive resist, how to adjust and 
control the amount (rate of reacting) in which a 
protective group exceeds the amount of 
contraction of the resist pattern of a chemistry 
magnification positive resist by adjusting the 
wavelength and heating temperature of 
ultraviolet rays can be considered. 
[6031] Moreover, although there were few 
differences of an etching rate with the resist 
pattern formed of the chemistry magnification 
positive resist and the etching resistance of a 
resist pattern was bad in the former when 
forming the top face of a workpiece 1 by the film 
which changes with an organic substance Since 
the 2nd ultraviolet rays 13 are irradiated by the 
top face of the workpiece 1 exposed by the pattern 
of the reserve resist pattern 12 as shown in 
drawing 1 (e), By this, the etching property of the 
film which changes with this organic substance is 
changed. Since the etching rate of the film which 
an organic substance reacts and consists of the 
etching rate of a resist pattern 16 with an organic 
substance becomes large when processing a 
workpiece 1 with a resist pattern 16, the etching 
resistance of a resist pattern 16 can be improved. 
That for which thinking as a typical example of 
the film which changes with this organic 
substance is generally used as an antireflection 
film is raised. 
[0032] 

[Effect of the Invention] As mentioned above, 
according to claim 1 of this invention, it sets to 
the manufacture approach of the semiconductor 
device which applies and carries out patterning of 
the chemistry magnification positive resist which 
changes in resin, a protective group, and an acid 
generator on a workpiece. Since ultraviolet rays 
are irradiated, the protective group in a chemistry 
magnification positive resist is extracted and the 
pattern of a chemistry magnification positive 
resist is shrunk after carrying out patterning of 
the chemistry magnification positive resist It 
becomes possible to be able to obtain a pattern 
still more detailed than the original pattern, after 
carrying out patterning of the chemistry 
magnification positive resist, and to offer the 
manufacture approach of the semiconductor 
device which can improve etching resistance. 
[0033] When the top face of a workpiece is formed 
in claim 1 by the film which changes with an 
organic substance according to claim 2 of this 
invention, moreover, the film which changes with 



an organic substance By the exposure of 
ultraviolet rays after carrying out patterning of 
the chemistry magnification positive resist Since 
it is made for an etching rate to become large 
from the etching rate of a resist pattern when 
processing a workpiece with the resist pattern 
which an etching property is changed, is made to 
contract the pattern of a chemistry magnification 
positive resist, and changes It becomes possible to 
offer the manufacture approach of the 
semiconductor device which can improve the 
etching resistance of a resist pattern. 
[0034] Moreover, since the ultraviolet rays which 
have the wavelength of 150nm thru/or 300nm for 
the ultraviolet rays which irradiate a chemistry 
magnification positive resist in claim 1 or claim 2 
were used according to claim 3 of this invention, it 
becomes possible to offer the manufacture 
approach of a semiconductor device which 
extracts a protective group more certainly than a 
chemistry magnification positive resist that 
things can be carried out and a detailed pattern 
can be obtained certainly. 

[0035] Moreover, since according to claim 4 of this 
invention it heats simultaneously in either claim 
1 thru/or claim 3 in case ultraviolet rays are 
irradiated at a chemistry magnification positive 
resist, it becomes possible to offer the 
manufacture approach of a semiconductor device 
which extracts a protective group more easily 
than a chemistry magnification positive resist 
that things can be carried out and a, detailed 
pattern can be obtained easily. 

[0036] Moreover, since the temperature which a 
chemistry magnification positive resist heats is 
set up in 100 degrees C thru/or 250 degrees C in 
claim 4 according to claim 5 of this invention, it 
becomes possible to offer the manufacture 
approach of a semiconductor device which 
extracts a protective group more efficiently than a 
chemistry magnification positive resist that 
things can be carried out and a detailed pattern 
can be obtained efficiently. 

[0037] Moreover, according to claim 6 of this 
invention, in either claim 1 thru/or claim 5, since 
the amount of contraction of the resist pattern of 
a chemistry magnification positive resist is 
controlled by the ratio of the protective group in a 
chemistry magnification positive resist, or the 
class of protective group, it becomes possible to 
offer the manufacture approach of a 
semiconductor device that the resist pattern 
which has pattern line breadth [ **** ] can be 



obtained. 

[0038] Moreover, according to claim 7 of this 
invention, in either claim 1 thru/or claim 5, since 
the amount of contraction of the resist pattern of 
a chemistry magnification positive resist is 
controlled by the wavelength and heating 
temperature of ultraviolet rays, it becomes 
possible to offer the manufacture approach of a 
semiconductor device that the resist pattern 
which has pattern line breadth [ **** ] can be 
obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the sectional view having shown 

the manufacture approach of the semiconductor 

device by the gestalt 1 of implementation of this 

invention. 

[Drawing 2] It is the sectional view having shown 
the manufacture approach of the semiconductor 
device by the gestalt 1 of implementation of this 
invention. 

[Drawing 3] It is the sectional view having shown 
the manufacture approach of the semiconductor 
device by the gestalt 1 of implementation of this 
invention. 

[Drawing 4] It is drawing having shown the 
relation of the pattern line breadth and the depth 
of focus by the gestalt 1 of implementation of this 
invention. 

[Drawing 5] It is the sectional view having shown 
the manufacture approach of the conventional 
semiconductor device. 

[Drawing 61 It is drawing having shown the 
relation between the conventional pattern line 
breadth and the depth of focus. 
[Drawing 7] It is the sectional view having shown 
the trouble of the manufacture approach of the 
conventional semiconductor device. 
[Description of Notations] 

1 A workpiece, 2 A chemistry magnification 
positive resist, 8 A mask, 9 The 1st ultraviolet 
rays, 10 The exposure section, 11 The 1st heating 
apparatus, 12, 12a, 12b A reserve resist pattern, 
13 The 2nd ultraviolet rays, 14 The 2nd heating 
apparatus, 15, 15a, 15b The original resist 
pattern location, 16, 16a, 16b Resist pattern. 
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[0 0 0 4] cn^Sf;*-r-5^;S<!:UTia4S->7 hv* 

20 2*&mmM<Dmm(z£vmmfi^m*3imzft±2i}: 
[0005] ±seufe3s«^e>. ft*<D*mttgim<»m 

-5 (0 5 (a) ) . *IC. ^Hc0/t^->^fl5fi£*tlfe 
v*i7 3*ffli\x. M^4^Bg*tu. -fb^igiti^vS 

U-^^h2ICS3tg|5 5X)^fi!c$tl-5 (0 5 (b) ) . 

[0 006] ;*ic. flps»gg6ic<fcy. «apx^i ^ira 
»l (as (c) ) . #&u?t'ikizmmuT. mxsis 

Stlfc Uy7 h/^-> 7 (0 5 

(d) ) . 
40 [ 0 0 0 7 ] 

[fgwtfSfsfcUcfcSi-r-sssa] fi£Jt5ro#iii*iig(0K 

(CffiJ^lf K r Fjftfi (2 4 8 n m) £ ifijffl Ufeti#0D. 

/c <fc e> IC/t^ - >tg$i a = 0 . 2 4 tfm^t^Uv^ 
- > 7 $-»5fi£-T ^ii^li. A X)^^ I ^ 

^jox^ i ©TSP<Dgi5-». mx-it¥mi*mm±<Dm 
iagpi't'^SBiicfcy^D-siaQ^ofc.tuT*). y 

50 < <^M<D/t^->^}f5fi£t-*CiA<pI^<i:«:-5 <> 
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[0 0 0 8] U*>U ±!B^lCT/^->^igb = 

0. 2 2u.m£&TZ\/iSX\-/**->7Zfcl£TZ>m 
£\ gU£^gB#/J\£l^#K »flpX«|1 <DTgfflClH]G 

7 (a) [ztt&o\zmm<DW->timt>nz><> 

[0 0 0 9] 3/^*7^*- 2) (CCt 

rSj£tif e ) icii, 0 7 (b) [CTjrTck^l^ l/y^h 10 
/t*->7 a#±(*(CB«y U Xyf>y»tt»I< 
ft££lOIBHjS#3B£f * D ^J*^?*- 

Tfti£#<$?*ft)cjrr. ) rcfi, 07 (c) izmt£. 

* c <b#T*£/<i:U<h O ? HBj*ia<B*f *. 

[0 0 1 0] ±ESUfc»HnX«B 1 0>T»G>8S# 

U<fc, »tt»4©B*BB<07*-*:*?iaMS 

<dhb. ^<Dmitgim<Di'>Xft\ZT7*-j]x 20 

1, 5*<l^&0. 

[0 0 1 l ] C0RH»±B0J:9ttmjAe*2Hrs 

je^>**a«f ^c<t^§Mif 30 

[0 0 12] 

[»H*»*f *fc«>0¥a] cd&hicBSBXJXi 
4>¥«{tXB4>BB*acr*. »«ix«±ic»«i, ftS 

»*U/t^-->^f **aMtSBoHJt*aicfco 
[0 0 1 3] C0&niCtt£B*JX2 0¥B(t£ 40 

bobbish*. m*mi £&ht. mmxm<o±m 
tfi* mmmmizxm^mzxm^tixi^m^s 

[0 0 14] £fc* C0£H(CB£B$]H3 0¥Btt£ 
■OBJfi^tt. B**1 SfcliB#«2lc*5l*T\ 50 



¥m$S7$iSm[si>* hlCBBWf 1 5 0 nm 

fcl*0 3 0 0 nm<05ftS*Wf ***H»*ffll^'b^)-C 

[00 1 5] C09Bnic«R«M«4l40¥*fKB 
»9«it*;*li. 31**1 fcl\U«#ffl3<m*f*lJ&WC 
fei\r, ft**«*^SUy^Mc**H»*BH«f*|« 

[0 0 16] C<D£HfCft£B3R]X5 0¥Wtt£ 

■©HJt^aefi. IS**4lzfctNT, 4b¥JMMM;gi/ 
htf)iiPtftf Sfflffi*, 1 0 0*06:1^2 5 0t:<Dffi 

[0 0 17] COKMlC««»*ia6(0#Wf*il 

ttitJ ummommizxmfflT %*><dx&z> 0 

[0 0 1 8] C09eWfCft^W*«7(D¥ff«S 

4MSS£, *»»©a»tecfcVJp»iRKfCTiSiJ!»f *«> 
[001 9 ] 

[RMOjtflSOJBIB] *«i<0JBffil. JUT, coigns 
«B<«BB*Blcoi\TttWf *. Bl (*C4>&H4>J1 

m<Dmm^ ic&i*«iMMfrBB4>Bttftac£*rBflB 

j&SfcfcoOTKMf 3. tt*0«ft£B«lc. tft 

flXttl ±(C«B. «B»*3<fctfB*£*JlCTJfi*fl:¥ 
*«#yai/y7 h 2£, «*f<1 0 0riCT9 0 s e 
CV7 h^-^llLT7 3 5 0*>^ ^hP-A<DB*lCT 
JBJftf (SI (a) ) ; 

[0020] Ma^/^->A«$n/c77^ 

8 (V^^ 8±(0/t^->(Di|g{i 1 . 2 /irnCTM^ ' 
*1TI**. ) «rffll*T\ flittf2 4 8 nmOafi*Wt 
£Bl 0>SK*MS9** Wxtf K r FX+y?V- tf-JS 
K<D5«B/JxtaBB3tBBICTBItU. fl£fcJ*B*M'B 
U^h2lcB*»l 0^«$n<5 (01 (b) ) o 
[0 0 2 i]«ic, fb^B#S'Bl'$';*h2 4)B*V 
1 0<D. BXlcJ:iJ9B£U^B«ttttSlt««:«lc, B 
1 (DflPftft^B 1 1 lC<fcy«*.tf 1 1 0tlCT9 0 s e c 

*c-*»«f* (01 (c) ) o j«c, sasB <«*. 

tz«5A/WKP**WK©2. 3 8%<D7KS>«^ffl 

1 2£mOLTZ (0 1 (d) ) o Z.<Dmm&L2tl 
fz. 2<7)/t^->^ipi(iO. 2 

4 u miJ^Jc'So 

[0 0 2 2]»l:, COMl/^h^->12^ 
B 2 <o*Pf»BB 1 4(CT«JI»U&A«6. B2 0B^»l 
3^^^.fi 1 2 0 s e cBMf £ (0 1 (e) ) , 
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ft. l/y7h/t^->1 6#7&/££*l£ (0 1 
(f) ) o COi^fiJc^nfe, UyXh/^->1 6tf) 

A 1 3 <h UTte, 1 5 0 n m&U 1/ 2 5 0 n m<0 

[0 0 2 3] g=fc. m2(DjQ^gl 4lCck3*Pftfcag 10 
£L,Tl;t, 1 0 0t^OU2 0 O^cDIbBICT, 

£ i: fcte^^g IZTS^-T £ ct O \Z U T*7 O o 

z.<D 1 o or^icT^-r-Sc^li, ±KJ£j££{£ji 

i-3^#^#e>n&</j:iK 2 o onuTicis^-r 3 

c<b(i. <b^tg^7t^Si^>v^W^^ 
[0024] ^<D£o[zwzf££tifz^<D. mnxwi 

fccttxs3(c^-r e £-r, 0 2ic^-r^pic, y^^h 
7^--^^^ mm (a) ) % y^xfccti/v-r^-^^ 
y*-j]*m mm (b) fect^ (c) ) /t*-> 

^^Il/y7M^->1 2, 12a, 1 2 b^ftlf 
[0 0 2 5] Ctf)<fc o [ZrKW-CD/^ ->\ZTWz$L 

zs*xt>7*-*xm mm (a) > % y^**5<£tfv 

^t^77t-^X^ (b) fc^tf (c) ) , l\ 30 

fftfcTcODU^;* h/t^->fig 1 5, 15 a, 1 5 b 

[0 0 2 6] COC<h^, S4(Dyt^->|gi|i < h^^ 

b = o. 2 2 umom&* m&K&B^z^mtm 

%o U#U HJSCD^I [CfcOTIi, L i neXlCTF 
-TcfcplC, /1*->JMib = 0. 2 2/imOi ( SgA 
<b;*:t*l\{ii<h/£ij, ft3fctf)i§^tf>, yt^->^ida= 40 
0. 2 4 MmCDii^Om^gA<h|5l-Ofii$:f#^C<!: 

^ffil/i/Xh/i*->1 2 <D/t* 0. 24m 
m <!: J5fc £ £: 46 T* $> Z> 0 

[0027] ±b<d& o izmfitztifrnmcomm i <o¥ 

->^U£&(C. HS2tf>^ttl§M 3£!8£tU fb^iglg 
^yll/y7h2tO«Il^^ 4 <b**«*^S!L/ 
v^h2(^>/t^->(0^(S^v^h/t^->1 2 ^iRJS 



[0 0 2 8] $bC, *tVt^->»4S^^^«tU 

lcfc(t*x^>yj^*fc±t-*C£#T**. 
[0 0 2 9] ±ie.Hffl<3DJBfil 1 (C*5l\T\ Si <DX 
^»9fccfcCXSB2(Dai^|jSl 3£, ff!1 CDjJPi*^ 

ill 1 fccfc^2C0JtlP^M 1 4^^tl-€ r tl»JC0 ; 6CDIC 

ni&?Z^£tfT+$&<DT*frni£m—(Db<DlZT'i=T'DT 

[0 0 3 0] ±E!«6(0ra«Bi (cT^urcJ:e>(c, 

r ra— <z><b¥*«*>?su 

■rr^ctictu, siim<i (as-raw*) £ 
mm Lt»»t8*a*« en^o 

[0 0 31] £Ac, ttlni«| 1 0>±Hft*«KjJllCT« 

mmfr-Dfztf, mi (e) (c^^-j:^ic, ^m^it* 

h/t*->1 2(D/t^->lCTg£iiUTt^^«J!IPX^1 

chicly, C<DW«B«3S(CTfi6^JKOx-/5 1 >^tt* 
^b$1t, l/y^ 1 6 (CT^iPX^j 1 <D1)UX 

IC SWWitK <t U T^ffl $ tl -5 *> (f 6 ft£o 
[0 0 3 2] 
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[0 0 3 3] c©5gw©ti;£iS2 icfc+itf, tt# 

si leaser. «*pii$!i©±®#. w^MicTfiS^^ 

BffrtS'BI'S'* h£/t*-x>^Ufc»©Xfl-IS©88 
tilery. x->^>y^i4«^b$i±. •fb^tiiti^v'sy 

ICf*©"?. UvX h/t^-xax-y^^fttt^fti 

f * c £j&n?€?3¥^tt£B©l!!>£:fr -s c <t 

[0 0 3 4] C©fSHIj©|85RJS 3 |C <fcmf. If* 

lCfigS4-r-5Sg^^« 1 5 0 n m&Ub 3 0 0 n m©» 

[0 0 3 5] C<0%W(D^3SlS4lC<fcnf^ i§* 

JS1 /«£t\U|f5SJS3CDl\-r+l*Mctet\T> {b^igipiTHv 

T\ «^S£<b^i|Btfv2Jl'^*h<fc yg#MC&<C 

SaoKS^j* *S«fT -5 C t #pjfig £ & -5 „ 
[0 0 3 6] CCD^W<Di»3SlS 5 Cfctltf. ft* 

iS4icte(.\T. <k^*«/pyauv>^ hojpssi-r-sas 30 

1 0 OtGUL 2 5 O'CroKffllCT^-r'SCDT-. 

«^S*<b^iiiH^ ylu-^hJ; u $*m<fc < to < c t 
»ao«a*at*««-r*c<t Ararat)**. 

[0 0 3 7] C©5BM©»*a6lC«fentf. IS* 



yii/y^hfffl«ii©it$$fcit aasoaaic 
/<*->*»*ct*<-r#«*a#aB©aa*at*a 

[0 0 3 8] C©36W©fif*Jl7(CJ;*U£> a* 

si ^t\ns^s5©(,\-rn«McfciNT. <b^aa?i«y 
au5>xh©i/i>^hy^->©aaa*. x*a©a 

sa©ais^;t a c &«nva&«:«. 

[HB©B¥&KB] 

[@ 1 ] coaaoaaaaa'i cj:«¥a{t£B© 
[ia 2 ] c©^w©nffli©»5gg 1 k £«¥*{taa«> 

[0 3] C©fgf«©|§Jg©ff$8g 1 lCfc-5¥W{*aB© 
Kjt^;i*j*U;t»rB0-e*-5. 

[04] c©^w©n«s©fl5a 1 ic«t-5/<^->»a 
[05] &*©¥B*£B©«£;&&e*u£BBB 
[0 6] &*©/t*->aa££.sa?g£©re«£* 

£BSiS0T-;&£. 

ma©BW] 

1 aaxa. 2 ft^wi^ysi/^h. 8 

9 aiaxaa. 10 a%a. 1 1 avoa 
mmm, 12, 12a, 12b m^- 

>. 1 3 I2©MIS. 1 4 £2©ap8ftgB. 1 

5, 15 a, 15b 7E©lx-^^ h/1*->&g. 1 

6, 16 a, 16b l/yXNt^-X 
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